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1

An insecticidc hand duster of novel design, has been developed and
a few prototypes have boeen constructed, One of these hns been subritted
to both mechanical and performance tests, the results of which indicate
that the standard of performance is such that subrission of the remaining
prototypes to the War Officc for user trials is warranted,

Fron the resultis of the tests carried out it is concluded that when
Anti-Louse Powder A.L. 63 Mk.3 is omployed in the duster no matter in
which plare the discharge nozzle may be held, the rate of discharge will
be reasonsbly constant,

(8ga.) 8.H, Pryer,
Head, Bnginoorin: Seotion.

(8gd.) A0, Peacook.,
Ei./RPES /PP, Supt,, Developnent Division,
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I. Introduction

The War Office requirement for an inscotioide hand duster calls for
an equiprent which, by the application of anti-lcuse powder, will be
suitable for the de-lousing of persormel, blankets and bedding, Detoils
of the outline specification for the hand duster are given in Appendix
A attoched,

In satisfoction of the War Office requirement an insecticide hand
duster (hercinafter r~ferred to as the "Duster") has been designed and
developed and a few prototype rodels have becn constructed. One of
these has been subjected to performance tests,

An account of this work is reported heroin.

II, Design Data

It has been estimated (1) that about 43 g. of insuoticide powder,
applied in 25 separate quantitics is required for the de-lousing of one
man and four blankets, Hence the apprupriate rate of dispensation of
powder required is about 1.7 g« por application, If it is assumed that
each applicaticn will be associated with two strokes of an air puop, the
rate of discharge of powder to be seocured is approxirotely 0.9 g. per
stroke,

I1I, Develoment

It will be noted that Clause 4 of the specification at Appendix A
requires that the equipment shall be suitable for the de-lousing of
persoinel, This requirement pre-supposes that the duster nust be
oapable of discharging a oonstant weight of insccticido dust, irrespective
of whether the discharge tube be pointed downards, e.g. when ilnserted
between the body and the undsrpant waist band, or » €ege when
inserted between the ankle and the trousexr log, e previous experience
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in the operation of a variety of Trade dusters had shown that suoh dustiers
are rarkodly ineffioient in this respect, it was obviouws from the outset
that a oompletely novel design which would ensure a constant rate of
discharge of powder when operated at any angle in the vertical plane,
would have to be dewveloped,

Other considerations influencing the design were that the duster .
should be self-contained, of robust construction, of mininum size and
weight, oapable of cperation either by hand or by oampressed air amd,
in the interests of financial ecorory, construoted as far as possible .
fron standard components, i.e., couponents which wder nomal cirounstances
would be obtainable from stocks held by the Trede,

The conventional duster consists esscntially of an alr pimp, a dust
veservoir and a discharge tube, fitted rigidly together, 4 flxed mctal
tube the "dip tube", which serves to direct the air delivered by the pump
into the dust reservoir, extends throughout the depth of the latter,

When the duster is held in the horizontal plane with the discharge tube
uppermost (see Figure 1(a)) the air pumped into the dust reservoir passes
down the dip tube, through the dust residing on the base (a quantity of
which is thereby entrained) and finally makes on exit through the discharge
tube,

Sinoe the position ¢f the Aip tube in relation to the dust reservoir
is fixed, rotating the latter through an arc of 1800 or tipping it edther
upwards or downwards results in a change in the position of the dip tube
relative to the powder because the latter being free flowing, moves until
its surface lies in the horizontal plane, For example when tho duster
is operated in the horizontal plane with the discharge tube undermost,
sec Figure 1(b), the air entering the dust reservoir merely tends to
oompact the russ of powler and cause a blockage in the discharge tube.
Similarly, when the duster is held with the discharge tube pointing verti-
oally upwards, sec Figure 1(c), bleckage of the lischarge tube again ocours,
Vhen the duster is held with the dischatge tube pointing vertiocally down=-
wards, however, (see Pigure 1(d)), the air entering the dust reservoir
passes through the dust residing on the base and a normal discharge of
the air/dust mixture takes placec,

It was thought at first that the defeots described abowe ocould be
best overcome by designing a duster in whioch the discharge tube would be
oentrally disposed aml in which the lust reservoir would be free to rotate
in the vertical plane, Suoh a design would ensure that both the dip
tube and the powder in the reservoir, would maintain the same relative
position irrespective of the angle a‘ which the discharge tube night be
held, Aoccordingly an experimental model (No.1), based on this prinsiple
of operation, was corstruoted and tested, -

Experimental Model No.4 is illustrated in Pigs, 2. (a), (b), (o) and
(), Pigures 2.(b), (c) and (d4) monstrate the maintenance of the dust
reservoir in the horisontal plane, ive of whether the discharge
tube bz m(d )horlnnhny (Pig. 2(b)), dowrmards (Pig, 2(sc)) or up-
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The results of the tests carried cut on Experinmental Model No,1
showed that while the rrinciple of époration was sound, handling
diffioulties assoolated with the weight, size and shape of the model
nade it unsuitable for Sexrvioe use, It wos decided, thereforc, to
prooced with a design in which the dip tube, within the dust reservolir,
would be free to rotate in the vertisal plane, under tlie influence of
the foroe of gravity and thus maintain its position prelative to the
rosition of the powder,

A lssisn was prepared wilch enbodied an alir pump, & dust reservoir
and . discharge tube, rigidly cornococted together, The dimensions of
the bore and strcke of the punp and the internal ddameter of the dis-~
oharge tube, were seleoted with the objeot of securing & rate of dise-
charge of about 0,9 g. of powder for eaoh atroke of the puimp, Through

the centre of the dust reservoir which was designed to be roughly
oylindrioal in shape, provision was nade for an open ended tube to be
fitted, It was envisaged that this tube, whioh would bo blanked off
about one third of the way clong its length and would contain a number
of holes drilled to provide access to the dip tube and the container
resprotively, would not only provide an axis, about which the dip tube
oould rotate, but would provide at one eni an entranoce for the air
expelled from the pump and at the other end an exit for the air/powder
mxture, during the pnssage of the latter from tho bass of the dip tube
to tho discherge tube, It was anticipated,also, that the rovements
of the iip tube would serve to koep the dust agitated and thus preclude
ary tcndency for cavitation to cocur. The flow paths envisaged for
both the air and the air/powder nixture are illustrated in the dia-
graxatic sketch at Figure 3,

in experirental model, No, 2, which is illustrated in Pigs. 4(a),
(t) anmd (c) was then constructed in accordance with the design outlined
above and subjected to a muber of mechanical performonce tests, THe
results of these tests indicated that, provided the dip tube was fitted
with o metal foot (to ald weight to this camponent), the mechanioal
perfortance of the egmipment would be satisfactory., During the course
of the mschardoal perforrance tests, however, it became evident that
although Experinmental Model No,2 appeared to operate satisfaotorily and
in accordance with the principle on which the design was based its sisze
was swh that scme redwtion in overall dirensions would have to be
effected before the equipment could be considered suiteble for Service
adoption, Acoordirgly a design based on the same principle of oper-
ation, but detailing a duster of reduced dimensions, wns prepared and
an exporimental model (No.3) was construsted.

The results of the necharnical perforrmrce and handling tests carried
out in Bxperinmental Model No,3, indicated that the duster would be
satisfaoctory in both respects, For the trials carried out to deter-
mine the quantity of dust discharged, when the duster is operated in
both the horizontal and vertical planes, the following proocedure was
adopted, The duster was charged with a neasured quantity of Anti-
Louse Powder A.L.63, Mk, 3 and weighed on a suitable nachine, It wes
then held with the discharge tube lying in the plane required and
operated by completing six full atrokes of the pump. At the con-
clusion of this operation the dustor wos again weighed and the average
quantity of dust expended for each stroke of the puxp was ocaloulated,
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8inoe preliminary experiments had indicated that therc might be a
wide variation in the quantity of powder discharged during individual
tests (due to unavoidnble variations in the degree of effort applied
by the operatar), it was decided to repeat the above procedure nins
times for each of the three positions in which the discharge tiube wes
held, i.e. wortically upwards, horizontilly and vertically dowrwards,
The results of these tosts are rersroduced in Appendix B,

The rosults show that the averasge quantity of dust discharged for
each stroke of the pump is about 0,62 g. and is approximately the
soro for each of the three positions of the discharge tube, The
sesults also show that to secure the required rate of application of
dust, threc strokes ot the pump per application would be required,

In view of the satisfaotory nature of the results achieved when
operating Exporimontal Model No, 3, it was deoidsd to proceed with
thes nanufacture of ten yprototypes to this design.

Reforence to Appendix & indicates that a speaial fish tail nozzle
might be required in the cvent of the duster being used for the disin-
fostation of manure heaps, etc., To meet this requirement, a fish
tail mozzle was designed, oonstructod and fitted to the Duster in lieu
of tho plain holc nogzle already described, Tests carried out with
this nozzle, however, indicated that the pattern of distribution was
very similar to that produced by the plain hole noszle and that provision
of such a nozzle would be of no advantage, -

IV. Description of the Duster

The Duster, which is illustrated in Pigs. 5 to 9, oconsists essentially
of an air pump, a dust reserveir nnl a discharge tube, The overall
dimensions of the equipment arc, length - 263", breadth - 53" and height -
5", It weichs 3 1b, 5 oz. when cgpty and L 1b. 3 oz. vhen charged with
14 oz, of /nti-Louse Towder ... L.63, Mk, 3.

The charactoristics and functions of the compoment parts of the
Duster are describel below, The flow paths followed by the air and
the air/dust mixture, when the Duster is in operation, are identioal
with those depicted in the diagrazmatic sketch at Fig.3.

4. The .iir I:gg

The air puny, which supplics the air required to convuy the insecticide
powder from the dust reservoir to the point of application, is of the
sirgle acting typc, has a bore of 2" and a stroke of 83", The pup
body, which tokes the formm of a cylinder of lergth, 10" and dlaneter
(outside), 2.554", is nade frou D3X (.027") tinned plate. The top cover,
which is mode of the same material, is 2,562" in diameter and 3" doep.

In addition to a oentrally Jisposed hole of 3" dlapmeter, over which the
pusp rod guide is soldered, there are, in tho top cover, four holes cuch
of diameter }" on a P,C,D. of 1§", which collootively provide acoess for
the air entering the puwap. The top cover is fastened to the pump body
by two 43A bross round hoad screws each a 1" in length. Tho puyp
bottom cover, which is made from DX (.027") timmed plate and is of the
same dimensions as the top cover, has a §* diamster hole in the centre,

sy
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The botton cover is attached to the pump Lody by solder, The pump
nozzle, which is node of brass and has an internal diameter of 7/16",

is sorewed externally It projeots through the #" diamster hole in

the bottom cover and is soldercd in position, The plunger shaft, which
is made of mild steel, has an overall length of 114" and a diameter of

2" except for a length of §" (at thetond tc which the handle, is attached),
which is 3/16" diameter, That end of the plurger shaft to which the
plunger asserbly is secured, is sorewed for a length of §". The pump
handle, which is of langth, 3" and dianeter, 3", is made of hardwood.

It is of the "T" type and is held in position on the plunger shaf®

by moans of two washers and the cnl of tho plunger shaft the latter being
rivettcd over for th! © purpose,

The plunger asse ... oonsists of a cup leather, an inner and outer
oup leather disc and tv« =" Whitworth Hexagon nuts, The cup leather,
which has a Jameter of 2" and is §" deep, is nale of matorinl;" thick.
In it is a centrael appurture of diameter 1", The inner cup leather
disc, which as its nane implies fits ins” - the oup leather, is made
of 4/16" thick brass an: has o diameter [ 2§". In the centre is a
%" dlameter hole, The outer cup leathur iiso, which fits on the out-
side of the oup lcather, is made of 16 S,H.5. (0.064") brass, has a
dlancter of 2 7/16" and contains a centrol opening of diameter, 17,

The cup leather and its inn r and outer discs are held in position on
the sdrewed portion of thc plunger shaft the two 3" ¥hitworth Hexagon
nuts vhich, in turn, ar: sccured by two 1/16" diameter split cotter pins,
each 3/16" in length. 4 ooiled spring of free length 1" backed by a

3" diameter brass washer, is fitted over the plunger shaft adjacent to
the plunger assembly., When the pump is being operated on the with-
dreawal stroke, this spring provides a buffor between the plunger nssembly
ard the pump tor cover,

If it is desired to operate the Duster on compressed alr from an
exterml sowrce, then the pump is unscrewed, removed and replaced by
& B.E.N. or other suitable hanml contrclled air pistol and the latter is
oonnccted to the compressed alr supply line,

2. The Dust Ruscrveir

The dust reserwoir, which is cylindriccl in shape and fabricated
fron DX (,027") timned platc consists of a body, top and bottom body
oovers and a nuber of awdliary fittings., The body, which takes the
forn: of an open ended cylinder, is 5" in diameter and 3" in depth,

The cylinder joint is of the folled and soldercd type, The top cover,
which is "dished", is 5,056" in diameter and conteins two holes, One
hole, of diameter 11/16", is disposed centrally, the other, of diameter
1 9/16" being off-set to onc side of the central opening, The bottom
oover, thc shape and dimensions of which are precisely the same as those
for the top cover, has a hole of 14/16" diameter disposed centrally.
Both the top and bottom covers are cap seamed and soldered to the reserw
voir body.

The bousing for the valve holder, which is made of brass, takes
the form of a hollow cylindsr of diameter 2§" and owerall depth #*.

-5=
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While onc end is shaped to fit snugly to the reservoir body, to which
it is s0ldered, the opposite and 1s sorewed intornally for a depth
of . A 5/16" liameter hoie, which serves as an exit for the air
on its way frém the valvu to the dust reservoir, is drilled in ome
8ide of the valve holder hauwsing, The valve holder whioch is con-
struwted from brass is oylindrical in shape, having a diameter of
2 7/46" and a dopth of 14/32" deep. & " diometer hole drilled
through the centre of the valve holder, is sorewed internally to
metch the sorewed porticon of the pump nozzle, On either side of this
oentrally Gisposed holc at distances of 3" amd 27/32" from the centre
respectively arc two No. 4 3i tapped holes, designed to take the sorews
which secure the non-return valve in position, The valve holder,
which is sorewcd externnlly, fits into the houa for the valve
holder and is locked in position by moans of a 1/46" dismeter split
ootter pin, 3" in length.

The non~return valve which is gencrally oval in shape ond mede
fron ,009" thick coprer foll, incorporates a lug at each end of the
longer axis, One lug contains a hole of 3/16" diameter the other
a slot 415/32" in lergth and 3/16" wide, The non-return valve is
attached to the valve holder by two & DA Cheese Head brass sorews
5/46" long cach of thesc screws being held fimly in the required
position by a brass wesher and check nut, Tho method of adjustment
of thf r)aon-mturn valve is fully described in Appendix G, Section V,
Para (4). )

& centre tube made of brass is fitted through and extends beyond
each of the 11/46" diamoter holes in the ocentre of the top and bottom
body covers, This tube, which has an overall length of 5 1/16" and
am intermal diameter of 3" and is soldered in position, is closed at
each end by a screwed brass ~lug. 4 brass centre piece, 1" thick
ard machined to be o push fit in the contre tube, is lcanted at a
distance of 2 4/32" from one end of the ccntre tube, I+ is held in
position by a " diameter split pin fitted through both wnlls of the
centre tube and the cenire plece itself, This item serves to isolate
the lornger section of the centre tube Iven the shorter section, 1In
that part of the surface of the cenbre tube which lies on elther side
of the centre line, threc rows of " diaaeter holes are drilled at 3"
intervals, The holes in cach row are cquispaced and four in number,

In that part of the shorter section of the centre tube which lies

within the dust reservoir body, four rows of J" diameter holes are
drilled at 3" intervals, The holes are equispeced and there are four
in each row, At each end of the centre tube but faoing in opposite
directions, is a 5/16" diaceter hole. The 5/16" dlameter hole in the
longer seotion of the centre Bube is connected, by means of a suitable
length of 5/16" 0.D,, 20 S.W.G. copper tube soidemd in position, to

the oorresponding 5/16" diamoter hole in the volve holder housing, A
seoond length of 5/16" 0.D,, 20 8,W.G. copper tube serves as a connection
between the 5/16" diameter hola in the shortor section of the ocentre tube
and the outlet, i.e, the couponent throuch vhich the airAust mixture
passes en route to the discharge tube, The $ube, whioch intrud
for about & distance of §" into the outlet, mh pogs e
the joint mede with each end occponent, o
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The dir tube, or :otor, n singlc bross cesting of osverall Aimensicns
~2" x 2§" x 3" oomprises & fuot (whioh is reddused to occnforn with the
shape of tho inner surfnoe of the dust resexrwvuir body), a connecting
aten and a hollow oyliider of length, 1" and outsice dimeter, 1 1/16",
The latter is machined invernally to a dilameter of .7036" & ,0005.

The centre tube, which passes through the hailow sylinder purtion of
the rotor, serves as an axls about which the rotor is free to rotate,
The rotor is restrained fron horizontal 1ovemert on ore side by the

3" 8plit pin keyed throus: the ountre piece and on the other side,

by a seoond split pin of tho same size, A 5/16" diapeter hole drilled
through the sten of the rotor providss an egross for the air during

its passage from the centre tube to the interior of the reservoir,

The filler oap body, which is soldercd over the 1 9/45" dianeter
opening ir the dust resexvoir top oover, is nade of tinned plate
li):0152"). It is oiroular in sectiun, of diameter 2" and has an
externnl rolled thread, The filler oap, which is made from tinne
plate CLL(,0092"), has an internal rolled thread to maboh )
that or the filler ccp body. The edge of the cop has a milled face
%o facilitate removnl, .. 4/16" thick cork wosher is fitted inside
the cap,

The outlet component, which ia made of tinned jlate D 3(.027")
and tokes the form of a hollow funcl, is of lapped seam ccnstruction,
It has a Qdameter of 2" at the wide end nnl 3" at the narrow end and
is 3" in length, The wide end is shaped to fit snugly against the
dust reservoir body and is soldered in pesition, There is a 5/1€"
dlanmeter opening in the side of the outlet, through which the oo
tubc connccting the centre tube to the cutiet intrudes to a m‘fpz;
approximately 3". o

3. The Disoharge Tube and Nozzle

The discharpe tube, which is made of tinned plate D3X(,0272") has
a diameter of I,is G:" in length and of lapped seun construction.
A bross collar of dameter 11/16" and width, 3", soldered over one end
of the tube, serves as a holdirg yplece when ushing the tube on to
the outlet., The mozzle, which is made of brass and takes the Hm of
& ventwl has an overcll length of 4.", The interncl diameter of this
mQuaet varies from a 3" ot one end, through 4" in the centre to
E3ther end, It fits into the end of the discharge tube and

m 'a..." t j 0 ind shall be sustained orme
the nozzle is ™, < W ———

4o Transit Case

A wooden trunsit case, dosigned to house the Duster aaﬁ oup
leather amd a tin of grease, is available for tnmdau ‘ iﬂg'
nent as required, e
V. Instructions for Use, Care and Maintenanoe

Provisional imstructions for the use, care and mainfenanog o
o e IO -9 4
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Tho e pretotype Dusters monufhctiuod by the Trade were delivered
1o C,L.E.R., whon ocomplete, for examination and test, The examination ‘
rovesled that ovarsized cup leathers hal been fitted in the pumps amd -
thege had to be replaced betore the mcchanieal performance tests oould
te uniertaken, The results of thes. tests indicated that the proto-
types were satisfactory, .

One Duster wos then selected a. rasiom ond < tmitted to a test Lo
: detemine the quantity of dust discharged vh.:. the equipmont is operated
! in both the horlizont~). and vertical planes. Tho prooce’ure adopted for
this tcst was identiccl with that emploved in the test pexrformed on
Experirental dModel No. } (see Soction III), The results of the test
are reproduced in Appendix D,

The results indicate that the averaze quantity of dust discharged
for cech stroke of the pump is about 0,68 .. and that it is approxie
pately the sare for each of the three positions in which ths discharge
tube was held. The results again indicate the variation, (to which
ettention has already besn drawn) in the juemtity of povder dischorged
in individual tests lue to variation in the effort used by the operater.
It is oonsidercd thet tho operator should be warred of this and it is
thought that when he has had an opportunity, over a period of tine,
to get used to the 'feel' of the Duster, the effert used and therefore
the quantity of_ powder discharged will both be more constant than that
found in these tests, .

N - - -, SN Yy a

On completion of tho tusts nine cf the ten prototypes available were
distributed to various testing agenciecs, both at here and overseas, .
Reports from these agencies on the performance of the Duster, are
awitel, The rovaining prototype Luster, which vos retained at C,D.E.E.,
was used for a test designed to deternmine, qualitatively, the degree to
which tho requirement that "the dust, on discharge, should bu blown
with such strencth that it reaches up the sleeve and to all perts of
the gorments", could be met, The procedure adopted in the performance
o of this test is outlined below,

4 swblect equipped with two sets of khaki battledress, two khald
shirts, onc set of suDOr unlerclothing and onc set of winter under-
t clothing, was employed for the test, For the purposes of the test
b the Duster was charged with 14 oz, of & mixture of .nti-Louse I'owder,
3 AL, 63, Mk,3 (904 by weight) and salicylaldazine (10% by weight). -
! (The lattcr oompound, which fluoresces in ultra-violet light, was
: enployed as a characterizer)., The test wns divided into two parts.
Por the first part of the test, the subject was dressed in short sumer
s weight underpants, short-sleeved surmer weight vest, shirt, battledress
. tunic and trousers; in the second part,lonz winter weight underpants,
|
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long-sleeved winter weight vest, shirt, battledress tunic and trousers,
were worn, The method of disinfestation cmployed was generally in
acoordance with that laid down in a pemphlet prepared, in February, 1945

| except that applications to the head andcop were opitted,
i is as followss- A N

jst Routinc (two applications)

With tho axms extended to tho sides at shoulder height, insert
the nossle of the duster into sach sleeve between the skin and the
dirmerwost gaxment,
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2nd Routine (three applications)

Insert the nozzle of the dustor at the fromt of the nedk; Botween
the tunic and the shirt, and direot it dowssmmds firet 40.We-2efY,
then to the right and f‘f.m.uy, oontrally, S

3xd Routine (thrve applications)

Repoat the scoord routine with the nosale of the duster between -
the skin and the innermost gnrment,

4th Routine (three appliocations)

Insert the nozzle of the duster at the back of the neok, between
the tunic and the shirt, ond direct it dowmards first to the lef$,
then to the right and finally oentrelly.

5¢h Routine (three appliocations)

Repeat the fourth routine with the nozzle of the duster inserted
batveen the skin and the irrerrost garment,

6th Rcutine (one application)

Loosen the trousers at the front and irmsert the nozzle of the duster
between the trousessand the underpants, and direct it dowmaxds,

[t} Routine (one application)

Repeat the sixth routine with the nozzle of the duster insexrted
betwecn the skin and the underpants,

8th and 9th Routines (one application for each)
Repect the sixth amd seventh routines at the baok of the txousers,
i0th Routine (two applications)

Insert the nozzle of thc dwter, directed upwards, into each trouser
leg, botween the skin and the innerrost gaument,

In following thc method of disinfestation described sbove, three
strokes of the punp of thc Duster were nade for each application of
dust. .t the ccmpletion of each pnrt of the test the subjeots' oloth-
ing wos carcfully reroved, onc gornment at a tine, and turned inside out.
Bach garment was then leild on a horizontal surface and two photogrephic
exposures, one in ultra-violet light anl one in whitc light, were made,
Removnl ard reversal of the garments irmvolved some disturbance and
subseyuent loss of dust, This was partioularly so in the case of the
ootton garmments and when removin: the trousers, most of the dust on
the inside of the legs of the trousers, being lost during this operation.

The results of the disinfestation test are illustratod photographi-
oally in Figures 10 to 14 for summer olothing and in Figures 15 to 19
for winter clothing, It will be noted that tho performance of the
Duster in so for as the dissenination of the duet to all parts of the
gazuents is oonoermed, appesxs to be reasonsbly satisfaotory.
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VII. Conclusions

An inseoticide hand Duster, suitable for the de-lousing of personnel
blankets and bedding and of novel design, has been developed arnd a fow
have been constructed, One of thesc has been submitted to both mechami~
ool and performance tests, the results of which indioate that the standard
of performance is such that subrission of the remaining prototypes to
the War Officc for user trials, is warranted,

Frou the results of the perfomance tests it is cuncluded that, when
Anti-Louse iowder .i,L, 63, Mk, 3 is eurloyed in the Duster, a rate of
discharre of about 0,60 2, por stroke of the punp may be expected, mo
matter in wvhich plane the discharge noszsle my be held, In add:l.&io
the performance of the Duater, so far as the dissemimntion of the
to a1l poarts of the garments of a person is concerned, appcars to be
reasonably satisfactory,

A provisional patent has been filed in respect of the devioce
in this repoxt,

(3¢d.) 8.H, Fryer.,
Hend, Engineering Seotion,

-, (Sgd.) AC. Pmko,
8upt,, Development Division,

Reference

(1) Report on Trials with a Prototype Dust Gun (Willett and Robinson)
in acoordance with Specifiocation A.188.
The Army 8chool of Hygiens, i4th November, 1945.
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(9 DISCHARGE TUBE. (g) DISCHARGE TUBE.
DOWNWARDS . UPWARDS.

(B) DISCHARGE TUBE HORIZONTAL — SIDE VIEW.

(A). DISCHARGE TUBE HORIZONTAL — PLAN VIEW.

7.903/1
FIG.2. HAND DUSTER — EXPERIMENTAL MODEL Ne. |.
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(A) DISCHARGE TUBE_ POINTED DOWNWARDS. 1. :.0/¢
FI6.4. HAND DUSTER —EXPERIMENTAL MODEL Ne.2
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FIG.S. THE DUSTER — PLAN VIEW.

- &

Fi6.8 THE OUSTER — TRANSIT CASE.
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FIG 10

FIG. II.
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FIG. 19, UNDERPANTS.
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£ Requi for ids

1¢ It is required for the de-lousing of personnel, blankets and bedding
by the application of enti-louse powder, There is also a possible re-
quiremsnt for the dusting of manure heaps, bug and insect infected build-
ings, eto, and for this purpose o special fish tail nozzle rey be required,

2, It should be adaptoble for use by either hand or campressed air,

3. Tho dust must be blown with such strongth that it reaches up the sleeve

and to all parts of the gaments, The volune of discharge of the powdsy
should be constant at any angle at which the dust gun is used,

ke It should not weigh morc thon 3 1b, when full,

5¢ I% nust be simple and robust in construction with no loose parts that
can be casily lost, All parts nust be easily acoessidble, including the
pwp the piston of which should be detachable to allow repalr,

6. It nust bhe easily rcfillablc,

7. The mozzle end should be suitably buffered and should be easily detach-
able, The length of the discharge pipe should be 7",

8, Weashers and valves should be of oil resisting materials,
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of Dust

. Planc in which the Discharye Tube was held and Quantity of Dust

Buitted (g) Per Set of Six Strokes.

s

TBST !
No.
Horizontal Vertically i Vertically
Upwards, ‘ Dowrmexds
1, 1.0 : 1.0 ’ 0.8
~t i
2. 1.0 ! 0.5 l 0.7
| B
1 1
3e _ 043 i 0.3 | 0e5
_]‘ i
i
be 1.1 ) 0.5 0.7
3 !
5' 0.5 ! 0.7
1 t
6. | o : 0.5
7. 0:5 ; C.7
!
8. 1.3 I 0.3
§
90 ' Cl} 0.5
IVERGE | 0.7 ! 0.56 !
1
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I, Description

The Duster, its oorponent parts and the transit box in which it
is carried are illustrated in Figs, 1 to 4 attached,

The Dueter cowprises a Dust Reserwoir (1), an iAir Dump (2) amd o
Discharge Tube (3) (the nurber quoted after each item is the reference
nurber of that item on Fig, 4). The discharge tube is a plain netel
twe and is attached to the dust reservoir by menns of a ®push-fit"
oonnection, The air pump is a single acting pu of normal design
and is fitted with a "T" type handle, The dust resorvoir is fitted
with a Central Tube (%) which is blanked-off about two thirds of the
way along its length and serves as an axis about which the dip tube,
within the dust reservoir rotates, Alr fran the pump enters the
central tube via the .ump Cornccting vipe (5), passes through holes
in this tube and thenco down the dip tube and into the dust at the
botton of the lust resorvoir, The air/dust nmixture leaves the dus¢
reservoir via a seocond set of holes in the central tube and after pesse
ing through the Discharge Tube Connecting Pipo (6)* mokes its exit
througch the discharge tube,

It will be apparent from the above description thot no matter
whether the discharge tube be pointcd horisontally, vertically upwards
or vertically Jovmwards the foot of the dip-tube and the dust will
rerain always at the base of the dust reserwoir, This arrangenent
ersures that the rate of dischorgo of the insecoticide dust rernins

substantially constant irrespective of the plane in which the discharge
tube is held,

48 will be secn from a perusal of Pig. 4 the oomponent parts of
the Duster are rvalily acoesssible,

II. Assenbly for Use
A, Gereral
f—— _
(1) Rerove the Duster ond the Mscharge tube from the transit box,
(2) Connect the discharge tube to the dust reservoir,
(3) Ensure that the dust reservoir is clean and ary.

B, Hand Operation
(1) Bnsure that the Plugs(7) at each end of the caphral tube aze
socurely fitted,

(2) Ensure that the pump is working freely.

o ,’802
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C. Compressed Air Overation

(1) Unsorew the pup from tho dust reservoir.

(2) Sorew a ©.E.N. or other sultable hand air pistol
intc the dust rcservoir adaptor and the formr 40 &

supply of caupressed alwy,
IIT. Instructions for Filling
(1) Remove the Filler Cap (8): R

(2) Chay;e the container with 14 oz, of insectioide dui.
Do _not overcharge the dust morvo:l.r. ;

(3) Replace the filler cap.
IV. Instruotions for Use (Hand Overation)

(1) When operating the Duster crsure ot all tines that it is
held in such a woy that the words "Use This 8Side Up* appear
at the top of the dust reservoir,

(2) It has been cstimated that about L3 . of insecticide dust,
adninistered in 25 separate anplications is required for the
de-lousing of cne man and four blarkets, Heice the required
rate of application of 2ust is 1,7 ge per adninistration,
Since the Duster discharges approxinately 0.6 g. perr stroke

of the pup, three strokes per adninistration are requived
%o effoot the Tschrrgs oF thapronlate qiamtity of in-

sceoticide dust,

¥. Care and Maintenance

(1) After use ond Lefore putting the Duster awny rewove any powder
that my bc left in the dust reservoir and puop air throuwgh
the systen,

(2) 1f access to the central tube should be found to be necessary
unscrew (using a coin for this purpose) the screw pligs at
each end cf this tube,

(3) In the cvent of the pup not operating frecly disconnect some
fron the dust reservoir and remove the Top Cap (9). Withe
draw the rlunger Shaft (10) and grease (using the greass

rovided) the plunger assecbly oconsisting of the Cup Leather
fﬁ) the Inner Cup Leather Disc (12)and the Outer Cup
Lea.ther Disc (13),

(4) Should the non-return valve on the dust msemir requiro
adjustment, access to this item may be gained b;
the Valve Holder (14) (having first removed tbo split sﬂ.n
which seowres this componont to the Valve Housing (15) amd
the sorews vhich hold the Non-Retum Valws {16),

o
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The valve itself is formed from thin copper shoet and
it iy ossentinl that it be seated acourntely, otherwise
leakagre of powder into the pump will occur, Then replacing
the valve on the vrlve holder ensure first that one screw
iswecurcly tightened, Then tighten up the second screw
until that end of the volve secured by this screw can lift
an apount equal to one quarter of o twm of the screw, The
second sorew is then fixed in position by tightening the
lock nut on the opposite side of the valve holder,

(5) 4 spare oup leather is supplied with cach duster,
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uantity of Dust Dis ed cne Duster
selocte n ten .

TEST Tlanc in wvhich the Dischar;c Tube was held apd Quantity
No, of Dust Enitted (g) Ter Sct of Six Strokes
Horizontal Vertically Vertically
Uprnxds Dovnvards.
1. 0.7 0,8 0.4
2, Ceb Jeb 0,5
S~ 3.7 CeB "5
ke Ce8 1.0 1.2
5 Ceb 1.0 0.8
b o 03 0.8
7. Je8 1.1 0.0
8. Qo7 ) 0.5
9. 0.5 - - A 0.2
AVERIGE 0467 0.76 0.63
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